Accepted Manuscript

Biomaterials

One-pot synthesis of albumin-gadolinium stabilized polypyrrole nanotheranostic agent
for magnetic resonance imaging guided photothermal therapy

Zhe Yang, Wenshan He, Hongyi Zheng, Jielin Wei, Pei Liu, Wei Zhu, Leping Lin, Li
Zhang, Changfeng Yi, Zushun Xu, Jinghua Ren

Pl S0142-9612(18)30040-1
DOI: 10.1016/j.biomaterials.2018.01.026
Reference: JBMT 18441

To appearin:  Biomaterials

Received Date: 15 August 2017
Revised Date: 2 January 2018
Accepted Date: 17 January 2018

Please cite this article as: Yang Z, He W, Zheng H, Wei J, Liu P, Zhu W, Lin L, Zhang L, Yi C, Xu
Z, Ren J, One-pot synthesis of albumin-gadolinium stabilized polypyrrole nanotheranostic agent
for magnetic resonance imaging guided photothermal therapy, Biomaterials (2018), doi: 10.1016/
j-biomaterials.2018.01.026.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.biomaterials.2018.01.026

One-pot synthesis of albumin-gadolinium stabilized
polypyrrole nanotheranostic agent for magnetic resonance

Imaging guided photother mal ther apy

Zhe Yan§ * Wenshan H&', Hongyi Zhen§ Jielin Wef, Pei Lil?, Wei Zhi, Leping
Lin?, Li Zhand, Changfeng Y Zushun X& *, Jinghua Reh”

#Hubei Collaborative Innovation Center for Advanédjanic Chemical Materials;
Ministry of Education Key Laboratory for the Grereparation and Application of
Functional Materials, Hubei University, Wuhan, Hu#80062, China

P Thyroid and breast surgery, Union Hospital, Tomgidical College of Huazhong
University of Science and Technology, Wuhan, H43§030, China.

¢ Cancer Center, Union Hospital, Tongji Medical @gk of Huazhong University of
Science and Technology, Wuhan, Hubei 430030, China.

" Corresponding author.

™ Corresponding author.

E-mail addressesgushunxu@hubu.edu.cn (Z. Xu), jhrenmed@hust.edu.cn (J. Ren)
! These authors contributed equally to the work.

Abstract

Theranostic agents with perfect properties aeglee urgently for the development
of imaging guided photothermal therapy (PTT). Inisthwork, Gd-integrated
polypyrrole nanotheranostic agent (PPy@BSA-Gd) wascessfully built through
selecting bovine serum albumin (BSA) as both stad® for polymerization and
biomimetic mineralization in "one pot". The obtainBPy@BSA-Gd possessed high
stability and excellent photothermal property. Besi relevant cellular assays
indicated that PPy@BSA-Gd had fantastic cytocorbgayi which could be further
internalized by cancer cells. Due to their highgitundinal relaxivity value @ =
10.203 mM' s1), PPy@BSA-Gd could serve as considerable probd faveighted
magnetic resonance imaging (MRI). After tail vemertion of PPy@BSA-Gd, the
MR signal of tumor section exhibited a time-depertdacrease, indicating effective
tumor accumulation of PPy@BSA-Gd. Notably, whenasqal to 808 nm laser, the
tumor growth of PPy@BSA-Gd treated mice could bleibited by photothermal
ablation successfully. All the results demonstratesl well-designed PPy@BSA-Gd
have the potential for tumor diagnose and photathétherapy.
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1. Introduction

Photothermal therapy (PTT) as an light-induced hyjemia strategy for cancer
treatment has attracted increasing attention ientegears[1l, 2]. Compared with
traditional treatments for cancer, PTT possesativantages of minimal invasiveness
and high specificity, which has been consideredbéoa alternative approach for
clinical application. To achieve effective PTT, P&@ents which can convert NIR
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